Abstract. Water impounded in artificial reservoirs since of the gravitational potential field. These are the specific N 1950 is by far the largest anthropogenic hydrological change geodynamic quantities we will compute. in terms of the mass involved. This mass redistribution contributes to geodynamic changes in the Earth's rotation and gravitational field that have been closely monitored by modern space geodetic techniques. We compute the effect of 88 major reservoirs on length-of-day, polar motion, and low-degree gravitational coefficients. On an individual basis much smaller than geophysical signals in scale and magnitude, these anthropogenic effects prove to be non-negligible cumulatively, especially when considering the fact that our results represent underestimates of the reality. In particular, reservoir water has contributed a significant fraction in the total observed polar drift over the last 40 years.
Introduction
Human activities have greatly altered the living environment throughout history. One of the most significant alterations is water management that has been administered on land. Among various types of water management projects, the artificial reservoirs are by far the largest in terms of the amount of water involved [e.g., Chao, 1991 ] .
Ever since the early 1950s, the world has seen intensive construction of artificial reservoirs. In a study of the anthropogenic impact on sea level, Chao [1991 ] estimated that, growing essentially linearly, the amount of water impounded in these reservoirs by the early 1990s have reached as much as 10,000 km 3, or 1016 kg. This is as much water as there is total atmospheric moisture or equivalent to 10 times the Earth's biological water, and greatly exceed the 1,900 km 3 compiled by Sahagian et al. [1994] which has been considered as a gross underestimate [Chao, 1994; Rodenburg, 1994] . Ultimately removed from the ocean, it has lowered the sea level by about 3 crn, equivalent to an average rate of sea level drop of 0.7 mm per year over the past 40 years.
The water mass redistribution due to the artificial reservoirs also has impact on global geodynamics in two distinct effects: It changes the moment of inertia, and hence the rotation of the Earth under the conservation of angular momentum. It also changes the external gravitational field according to Newton's gravitational law. The Earth rotational change is conveniently expressed in terms of its magnitude, or the length-of-day (LOD) variation, and its orientation in the terrestrial reference frame, or the polar motion excitation. The gravitational changes are expressed in terms of the variation of the harmonic coefficients This paper is not subject to U.S. copyright. Published in 1995 by the American Geophysical Union.
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Chao [1988] has computed the polar motion excitation produced by a host of major hydrological changes including those due to major artificial reservoirs in the world completed before 1986. Building upon the latter, we will in this paper compute and discuss not only the polar motion excitation but also LOD and low-degree gravitational changes due to a more complete and up-to-date list of major reservoirs.
Data and Computation
We have compiled a tally of 88 major reservoirs that exceed 10 km 3 in capacity from four different sources. Two of them, Van 
